Tyrosine hydroxylase activation in mesocortical 3,4-dihydroxyphenylethylamine neurons following footshock.
Mild electric footshock resulted in activation of tyrosine hydroxylase (TH) in prefrontal cortex of mice and rats. In mice, the activation was also observed following restraint. Shock-evoked activation of prefrontal cortex TH was characterized by a decrease of apparent Km for the pterin cofactor 6-methyl-5,6,7,8-tetrahydropterin and an increase of Vmax. Activation of prefrontal cortical TH was also demonstrated in vitro following preincubation under conditions that activate cyclic AMP-dependent protein kinase. Treatment of mice with the noradrenergic neurotoxin N-2-chloroethyl-N-ethyl-2-bromobenzylamine (DSP-4) caused a 70% decrease in prefrontal cortex norepinephrine levels but had no significant effect on the activity of TH in that brain region. Footshock resulted in the activation of prefrontal cortex TH of DSP-4-treated mice, suggesting that shock-evoked activation of the enzyme occurs in terminals of mesocortical 3,4-dihydroxyphenylethylamine neurons.